June 3, 1952 

C. R. SUSKA 
DIAPHRAGM VALVE 
Filed Feb. 8, 1949 

2,599,498 



Patented June 3, 1952 

2,599,498 

,UNiTED 

STATES 

PATENT 

2,599,498 
., )AïtiRAG VALY 
" (Ixttes R. s, orry, Pa., assignor fo Aéro 
"  :  Sply  Co., Inc., Corty, 
4 claires. (CI. 25iit9) 
AëVêtibië b VaiVë. 
àndi6h indIflé a intaké esuè oDer- 
Wë Whërë hë mai Vlvè mèmber 
ê£ïed b  flexïSë dihagm 0mtng one 
 euê ehmër, and he prêsaure 
ehaffibë ig c0utgolled y trie 6siti0n 07 a 15 
eoëcted   gecond or pe-urè release 
tè Ojéct  thig invention is  provide 
WlVè stactë Whih Ciudes an aper- 
hoo o hièld ënggg about thè flot 2o 
rb p6'et- thê fiat aght Sloshg nd 
më thè eèct or -ugig on the wlve 
0ë«ïn the ho0 0[ ghiëid beg secured to 
'çlVe suctè b mea of n proved 
ïstihg eahS. 
A-fthë bbjet o h inention  fo provide 
pted diàphragm operated valve structure 
 tëgu[atèfl as fo i movèment by mea 
:oRt, te dihpha beg. seced to the 
ëbet-b ail p0Yed clampg means. 30 
tUtë obje  his ihVëtion is  provide 
lVë gtCtë whieh has been designed 
hbl merci fioa o thë d0aghnut te which 
bi àëCëd à t i buoyancy by absorp- 5 
thér 0b]êC f çS veation  to provide 
valve emboing a ma valve member 
êè , thé Vale member and 40 
F ë of a-sPg which substantiay 
lafiè$ he ma valv mémber and diaphragm 
the m vIvÇ mÇme" and diaphragm 
ve to ¢iher ope O closed position 45 
relaivety tight take pressure. . 
the aboVè-nd the objec i view, my 
veni courts .i the arrangement, c0mbina- 
aad afls of..eoçrction discloed in the 
:flta_g and specffiçation, and thcn .more paç- 50 
i¢rty .poiteeu  the ppendèd 
the drwg, he fiut¢ shews aial ëc- 
ew .prtiy brekea aWy d in eion, 
 -a valve .comrud a¢cordg to n em- 
den of h invention. 

OFFICE 

Rêferfing t6 the drawing, the numeal 
nae gefierall a vaivê Body Which N adapted o 
be seCêd t0 a gitabië source of fiuid ppiy 
and in the prèsent iRne the 
ciated with a main fuel tank and i conected o 
a preaze Ïmè WhiCh m turn c'onnêeted to 0ne 
o. more aùfliry fël 
The body Iis prov'ided With fi ake hsSge 
  ànd an Otlet [2. A ègilie 
ber t  is .m0ùntêd îti hë iè end of e 
intake passage   ad . hë rëe-nt inscë is 
formed of rubbéZ, copoii6n 0r the ie, and 
the body  is o9med ith an flUlar gro0ve 
 otwardIy frbm të iger êd of thê passage 
I I ithi hich tè Sëat mêmber i  is adaPted 
fo be tishtl clgpê, 'y me-g of Wspli ëthmp- 
ing hand 15 Which  lockd i thè mterior of 
the Seat mêmSel' 3 y méa of à gplit tocng 
ring 16.. 
A dc-sapèd aivè mémber 
adaptéd hë in cled oition to engage on the 
inner end of the seat I$ and the ouïr marginal 
portion of the mi vàlve emer I  down- 
urnëd as dicated at I$. The main valve ruera- 
ber Il is carried by a flèXible dihprm 
which is itërpSed ete-en a ïnner head l and 
he inner d of the osig or bOdy I, beg 
secured between the èad 18 and the body 
y fasnig mèa 
A pressée apptyg i'ing ii bears agit, the 
ner Or upper side of the :ea 10 for tightly 
clampg the marginal portion 0 head  and the 
marginut prtion o the digphragm I  to the dy 
10. The diaphmgm 9 is secured  the valve 
member i  by meas .of  fiting genrally deslg- 
nated as 25.- e fitting 2 Ciudes a dc«Saed 
plate 2Which i$ rmèd ith a- oentrai .opeing 
l and is also proided ih a-n air ae 
20 at its lowér or intakë sidë. 
ë Valvë member 1   formed it an au- 
lar bead 2+ havin the cocaYe or gro6vëd side 
thereof outermost, and the plate 
i ier side with an annu] bead 15 enggig 
 the 0<rve or bed ll. A screen !# 'enlags 
sbout the aular fiae 10, 'b¢lng secçed to 
the fiange 10 by máS ç a locing. $lng . 
The 9iae II ïs pr6vide wit 
tensib or tiare $ I éxtëndg from he lnç$ sie 
ther¢0f, and exending thogh the c¢te-9f 
valve member 1  and diaphra I ... 
Ail er clampi plate $ eagages ab0 
fiànge 1 and bears gài the inner uper 
side oî diaphragm t9. Th@ clampi plate 
is pbçidëd with an aar groove o ehel 
$$ outwardly fr0m the fiage $1 s0 as o fheeby 
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form an annular clamping bead 34 bearing 
against the diaphragm 19 to tightly clamp the 
diaphram 19 and valve member 17 together 
about the bead 27. A second annular clamping 
bead 35 is formed on plate 32 outwardly oî bead 
34 adapted to clamp diaphragm 19 to valve ruera- 
ber 17 outwardly of bead 27. 
The flange 31 at its inner or upper end is 
overturned as indicated at 38 so that the two 
plates 24 and .32 which are clamping plates wlll 
be tightly held on the valve member 17 and 
diaphragm 15. A tapered or conical spring 37 
Is Interposed between plate 32 and the head 20 
and bears at ifs lower or outer end against the 
Inner clamping plate 32 and is seated in an 
annular groove 38 which ls formed in the plate 
32. The spring 37 is of such strength or tension 
that the diaphragm 19 and the valve member 
17 will be constantly urged toward closing po- 
sitlon but any light intake pressure in intake 
passage 1 with release of pressure in pressure 
chamber 39 which is formed between the dia- 
phragm 9 and the head 20 will permit valve 
member 17 to more upwardly or inwardly fo 
open position. 
A pressure release housing 40 is carried by 
and extends upwardly from head 20» being formed 
at Ifs lower end with an annular flange 41 dis- 
posed within the chamber 39 and provides a 
centering means for the upper small end of the 
spring 37. The release housing 40 is formed with 
a cylinder 42 within which a release valve ruera- 
ber or piston generally designated as 43 is 
adapted fo slidably engage. The housing 40 ls 
provlded with a lengthwise extendlng passage 
44 opening through the lower end of the housing 
40 Into the chamber 39. The housing 40 is 
also provlded wlth a horizontally disposed passage 
48 communicating the lengthwise passage 44 with 
the float chamber 48 which is formed about the 
housing 40, by means of an apertured hood or 
shield 47. 
. The piston or valve member 43 includes a lower 
valve plug 40 and an intermediate valve plug 
40 connected to the lower plug 40 by means of 
a small diameter connecting member or stem 80 
which forms an annular groove 81 adapted upon 
lower or inward movement of piston 43 to register 
with the horizontal passage 48 so that float 
chamber 48 will be communicated with pressure 
chamber 30 in order to release the pressure of 
fluid in chamber 30. 
The housing 40 is formed at ifs lower end with 
a chamber 82 which is connected with the float 
chamber 45 by means of an angled passage 8 
so that any air or fluid in the chamber 82 will 
be released for passage into the float chamber 
48 through the angled passage 83. 
The piston or valve plug member 43 also in- 
cludes an upper head 84 which is connected with 
the head or plug 40 by a small diameter stem 
8 which forms an annular groove 88 within 
which a piston limiting pin 7 is adapted to 
loosely engage. The pin 87 in one position of the 
valve structure, as for instance the position 
shown in the drawing where the release valve 
housing 40 extends upwardly from the head 20, 
is adapted fo be positioned in an opening 80 
formed horizontally through the housing 40, 
whereas when the valve structure is inverted 
the pin 87 is adapted fo be positioned in a second 
opening 80 spaced inwardly from the opening 
80. When pin 87 is in opening 80, valve head 
40 is the operating head and is adapted upon 
movement of plug or piston 43 fo ifs uppermost 
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position to intersect passage 4§. When the valve 
structure is inverted the valve head 49 is the 
operating head and is adapted upon upward 
movement of the piston or plug 4 - to intersect 
5 release passage 45. 
A hollow float 80 is secured to a stem 8! ex- 
tending from the plug or piston 43 and in the 
present instance the float 80 Is of the doughnut 
type, being formed with a central opening 
]0 and the stem 81 is secured te the upper end of 
the float 80 by means of a dished plate $3 whlch 
may be flxed as by brazlng, solderlng or other 
suitable fastening means to the float 80 and 
secured to the stem $1 by means of a nut 
]5 which Is threaded onto a threaded stud 80 carried 
by the upper end of the stem 8! and locked by 
means of a cotter pin 84« or other suitable 
locking means. 
The hood or shield 47 Is formed of a cyllndrlcal 
20 side wall 85 which engages about the housing 
or body 10 and Is secured thereto by means of 
one or more substantially C-shaped clips 
which are secured fo' the body 10 by fastening 
means 80. The shield or hood 47 also lncludes 
25 an upper wall 89 formed with a plurality of 
openings 70 and the side wall 88 is formed with 
openings 71 and 72 spaced along the length 
thereof so that fluid can freely enter the hood 
or shield 47 to activate the float 80, but the shield 
3o 47 will prevent the sloshing of fluid in the tank 
from unduly affecting the operation of float 00. 
In the use and operation of this valve struc- 
ture, the body 10 is adapted to be connected to 
a source of fluid supply whlch is under pressure 
35 and the valve body ! 0 with its associated struc- 
ture is adapted to be disposed within a fluld 
tank, such as the main or other fuel tank of an 
airplane. Assuming that the fluid in the tank 
is ata relatively low level, float $0 wfll be in Its 
40 lower position wherein passage or groove §! will 
be in registry with release passage 48. The pres- 
sure at this t/me will be released from pressure 
chamber 30 so that the intake pressure wfll move 
valve member 7 inwardly or upwardly to open 
4,5 position permitting the fluld to flow from In- 
take passage I I through ourlet passage 12 Into 
the tank. As the fluid rises in the tank this fluld 
will rise in the float chamber 48, raising float 
80 and bringing valve head 48 into intersectln 
 0 position across release passage 48. When valve 
head 43 is in intersecting position across release 
passage 4, pressure in pressure chamber 30 will 
build up by flow of fluid through the small open- 
ing 28 in fitting 23/and when pressureln cham- 
  ber 30 is sufficiently built up, diaphragm 19 wlth 
valve member 17 will be moved downwardly to 
closing position with- valve member 17 contactln 
valve seat member 
It will be understood that the valve structure 
hereinbefore described may be reversed as o it 
position with the float in the lowermost position. 
Vhere the valve structure isreversed0 pin 87 will 
be disposed in opening 80 of release housing 40, 
,;5 and piston 43 will be moved upwardly a slight 
distance so that intermediate head 40 will be 
above pin 87. In the inverted posl%ion, when 
the float Is in the down position groove §I wlll 
register with passage 48, and when fluid rises 
î0 in the tank head 49 will be moved upwardly to 
intersecting position across release passage 4§. 
In either .position of the valve structure pin 
will be disp0sedin groove 85. 
! do hot mean to confine myself to the exact 
7» details of construction herein dtsclosed, but claire 



all variations falling within the purview of the 
appended clailns. 
What I claire is: 
1. In a pressure operated valve structure 
cluding a valve housing, a valve member and a 
flexible diaphÆagm, an annular bead carried by 
said valve member projecting from one face of 
said valve member and forming an annular groove 
in the opposite face of said valve member, and 
clamping means for clamping said valve member 
and diaphragm together, said clamping means 
comprising a pair of plates, a bead carïied by one 
of said plates engaging in the groove of said 
valve member, and a cylindrical flange carïied 
by said one plate eEtending through said valve 
membeï, diaphragm and said other ,plate, the 
end of said flange being outwaïdly bent to form 
an annular clamping flange for clamping engage- 
ment with said other plate, said other plate 
having an annular gÆoove within which that por- 
tion of said diaphragm .deformed by said flrst 
named bead is adapted to engage, one edge of 
said latter gïoove engaging said diaphragm fo 
clamp the latter against said flrst named bead. 
2. In a pressure opeïated valve structuïe 
cluding a valve housing, a valve member and a 
flexible dtaphragm, an annular bead carried by 
said valve member projecting from one ïace of 
said valve member and forming an annular 
groove in the opposite face of said valve member, 
and clamping means îor clamping said valve 
member and diaphragm together, said clamping 
means comprising a pair of plates a bead carried 
by one of said plates engaging in the groove of 
said valve member, a cylindrical flange carried 
by said one plate extending through said valve 
member, diaphragm and said other plate, the end 
of said flange belng outwardly bent to form an 
annular clamping flange îor clamping engage- 
ment with said other plate, said other plate 
having an anmflar groove within which that 
portion of said diaphragm deformed by said flrst 
named bead is adapted to engage, one edge of 
said groove engaging said diaphragm to clamp 
the latter against said flrst named bead, and an 
annular rib carried by said other plate outwardly 
of said latter named groove for binding engage- 
ment with said diaphragm. 
3. In a valve structure a valve plate, a dia= 
phragm atone side of said plate, and means 
securing said plate and diaphragm together, 
said plate including an annular bead confronting 
said diaphragm, said securing means comprlsing 
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a pair of clamping plates, an annular flange 
carried by one of said clamping plates extending 
through said valve plate, diaphragm and the 
other of said ,clamping plates, an annular out- 
5 wardly extending clamping flange formed on said 
cylindrical flange bearing against the other of 
said clamping plates, said other clamping plate 
having-an annular channel within which the 
deformed portion oî said diaphragm caused by 
l0 said bead on said valve plate is adapted to en- 
gage, said channel being so disposed that one 
edge theïeof is adapted to clampingly engage said 
deformed portion of said diaphragm. 
4. In a valve structure a valve plate, a dia- 
15 phragm atone side of said plate, and means 
securing said plate and diaphragm together, said 
plate including an annular bead confronting said 
diaphragm, said securing means comprising a 
pair of clamping plates, an annular flange car- 
20 ried by one of said clamping plates extending 
through said valve plate, diaphragm and the 
other of said clamping çlates, an annular out- 
wardly extending clamping flange îormed on said 
flange bearing against the other oî said clamping 
OE5 plates, said other clamping plate having an 
nular channel within which the deformed portion 
oî said diaphragm caused by said bead on said 
valve plate is adapted to engage, said channel 
being so disposed that one edge thereof is adapted 
30 to clampingly engage said deformed portion of 
said diaphragm, and an annular rib carried by 
said other clamping plate outwardly of said chan- 
riel tightly engaging against said diaphragm. 
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